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eduction of

[N
Production of cast iron, iron, snd stesl by 7
Gt

carbon-impregnated ores. . (G wil. acad.
sk U£RS.S: Clusse sci. lech. 1948, NH3-00.~- Reduction
of an fron ore wived with C black was complete in 2 min,
at 15002, 5 min, at 1t and 10-15 min. at 10 2: the
e nre miired with chiarcos) only stisined 0% reduction
in 3 min.at 100
developed wherehy the mee i first enriched with C ths
reatment with producer gas at U0° which resufty iy 14
25C% rohuction sl inpreguation of the ore with C bisck; .
~ the Centiched ore is thet ndind at & higher tewmp: and -
£ the utguing CU s rennited with the prohces gas.  [lena- =
“tite-type otes cair-be treated by this pricess, whereas
magnetite _thes ot lend Citself to flprognation.. - In
the fist, instanee, pastial reduction st S° gives thwe to 2
readtion: zones, FeOp-FoO, and FeOp-Fe, the furnier
peneteating into the erystal mieh faster than the latter:
wind ereating ultra- and micropares in which Fe<catalvzed
“decompn. of CO ocenes; thus, formation of C black ex-
tenrta thinngiont the ik of the o partiches, - Tnague- -
of this € s ouly depenited at the putface, minl noappre
able npregnation van tihe place.
Tas to eflevt o the gate o impee
. puessures of the gy, the ate is lmnmlhnm] to the partial’ -
prossure of C; L0y ivan inhibitor; Expts. with 2 kinds
_of oves contg. Faly 88,4 and 81.1; Si0; 5.1 and 31,2, CaO '
2.6 and - 2.45, rap., with 500 of ove powder sifted -
through 0.5-mm. mesh and dried at 130°, producer. gas
CO 28, COy i &, 1 3-7, Ni 85 04%, at H0° for 2 b,
rate of xas flow 10 1./min., wtal vol, of xa» 12001, showed
. the rate of reduction to increase with pressure.
_L first ore, at 5, 10, 2 aun,, the

wOF: -

sl
ALY DAEN I

waTCFiALY

L about 37% i 10 min. -~ A pmccss'w:';_:' o

tite noly the sevvnd teactio gone i€ presents de i wwlt 7

Grab sfze,up o,
gnation. AU equal totad -

“obtained. - AU D atn., the amt. of C black foeined is -
approx, that ueaded for sulsequent vomplete reduction st
the higher temp., with u slight excess, The yield inCis

- about SICE of the thevotival max., as evidenced by the
2167 COyp content of the outgeing gas, as agaimst 11.5,
175, and 19,55 at &, 10,and 15atm., eesp. - The temp, of

N was found 10 be optimune, Fousfold variation of

T the mate of flow aml ensrespotnding vuriation of the tine,
the total vob, of gas Deing const ., left the amt. of C formed
wnallevtesd. With thie B8 375 Fetd e, impregnation was

. faster. ‘Fhe hvat balanve for 100 g of the NN, 450 ety

we, frelnding feduction ol FeOg to Feth, | 2w val.,
2T Teduction Fedd o Fet) S 13 cal., sepinof U by

MY w O UL %0 val., heating of produver gas -

S frem 07 to At AT RS eal., heating of the ore fioni O to
_5X} =750 cal., dehydration of the ore —3W0 cal., shows - ’

" a gain of +1300 cal.; in other words, there is no need for

an ul.emal supply of heat. Depending on the amt. of C -
deponited at 5007 and on the temp. of the subsequent high-
“temp, resduction, spongy of east {ron and steel can be pros
duced i the operation. A sketch of a pousible production

— installation is givei. N, Thon . ~

W I YT e AW Y

Por the: -

amt. of C after impregna- ——
L tion was 4.5, 0.5, 14.8%. 1e3pg
-+ Lmin. { toral vol, of s 10001,

e

C1am wOMInY

ViLaiy e Sy s

“with a rate of flow of 13
A TRenaey 4 . T Smidbd ULb ONY UAC

at 18atm,, 14.9% C was:
ETUCIIA - 71
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A ."E ?:’l l:ﬂilinlﬂ ARF NBEG e uan®
> 5 i ———T : TN (AT T M————E L]
: L ‘ 4|08
Kidatics of reduction & 2 | |-ee
T ek ek, " | lioe
seobietn: of exiatence or s
the drmoc . and s |-ee
P il ,;f of Oy . et
“‘W#ﬁmﬂ Lo ] ee
B e g ) = i il o Ll o b G T | | 409
o { N : 8 kgocal./mol, n g
R gt ) S ) ; of Cu0 luto Cu0 ad O~ - [B| @@
‘jl-ﬂ‘* 10“‘.'3;’! 10+, 83 Aiise differenice between unxe:«:u:i =00
104k B8 X 10-%, 18 X 10° i O S i Ofaia. wsravedby s 1|98
At ¥ the rate teds to & finite value which is tnany times soaller 5 20
S i -of red by Hy The sctivation cncrgy foe L]
o % CuO ~ Ciyy0 is 40.0 kg.cal./imal., from the (1]
4rates . at 850 sud. 900°, Since there is no relation_ - (3| 9@
oo & between’ . and tate of disocn. and the mate of H
: j reduction, the latter reaction is obviously wholly governed . - | {20@®
- ‘tibyv_ldaotpﬁou Hj on the oxide surface, By the Brun- “
o ¢ "} aaer-Bmmett-Teller method of low-temp. Ny adsorption, R e
+ | the surface arens of CuO and Cu/O were detd. tobe 0.2 ¢ . 1. | 2@ @
-l jand 0,167 sq.o1. /g, resp.  The surface sreas are thus ol - | g'g
i i :{the same ™ le, which for theap. . - | Y9
: at ty of the rates of reduction.  The slight dit- | [40@
"l o favor of CueO oan be ascribed to & Bigher wo. of . . .} e

3 « " netive conters owing to cemsoval of O atomafrom the lattice ...} |*®.
S ! ed with CuQ.  N.Thea 71 (wG6
- i Tien saninAY 1l
T aRAA Ny Omt one 8t
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T RACEIIEY awp PRCHLRTED mbld
. 'm of cobalt and Md by the hypochlecit
. methed. A K. ) 1 M. S.
. Shace, Tndny: Mcial. 19, (1940).~This
-~ stiady concerned the xlmum mmﬂtiolu for wpg. Coand
: .Nihypu‘.tho K NaOCl, *A goo! sepn. was ob.
. tulwed at hanh.mu 0-5) g, per b of active

T Mtuww. hunh ta
g .x.uoo.m . rlerably) or o epiralised mih A%

i NaiCO, &
S pm. k w:ulml ith 0.01 ¥
SR o.ol-o 05 ¥ "0, wih ook .153.“
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cmmmv, Ga To im0 .

| %0n the Retardation of the Bell Reaction
200=C + 002, G. I. Chufarov, ‘M. !'. Antonova.,
1 A0pp ey

Ak Na.uk Tekh Nauk"

3 No ll- —‘yt, 38\'1

ge table listing the»mriona catslysts with )
“4leir coefficients of retardation (’'x! in.the

‘|- equation:: p 4kp = '6)..” Twelve graphe shoving the
pendence betwveen: tenperatnre, ,tine, percentage
anposition, catalyst ueed, etc. .
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and ARTOROV, V. K,

TATIYEVSKAYA, Ye. P., & APOV. G, I,,

son and of Diasociation of the Oxides of Manganese, ® Dolvc.vAN., |

"Kinetics of the Reduct
‘ 58, Ho. 9, 191*7
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.. Ouldation ol lron sullide by oxygen. ti. 1 Chufaiey
Camd B 1, Avertmbh - Zhuro OB Aed Rkim, TIORI
< Chem.) 19, II-’W#(E!(WW).-'l!)'unulylkul.m.mmnrhk-. \-
L vy st i detns, FeS (prepals cithee by fusion of
G Feoa S at B, followed by treatment with WPy My &
0% LS at e aml coting in o strears of Ny, e by
dissnen. of Fedly iy stream ol Ny at 7Y, of @ surlaer
of abwst D140  fit; b oxistiend by ddey Urat as low
S temp, is 00 or 1W0* ad s low an Inhikil pressure as it

" However, under these comtitions, the resction stops
- Ty SOUR; “thaw, wt S°, the total cousumption of G
.- corresponds. to u deerease of the pressure by 0.02 mm,
R L EUR Wty O /05 g. FeS), at 100° to 0.1 mm., and
at 150 10 0.3 mu.. At 611°, the ant, of product fotined
- coprespormls 1o one, it HRI-150" 10 3-15 unimal. layers.
“Up-te 230°, the oxidation takes plice without cvolution
of gas;- tly product is FeSOs. The carly

“stopp of the 2 isdue_(olhed«utsuudnnol*
this product. If-the oxidized sample is heuted to 60°
or hugher; the 'FeSO, is - partly dissocd. to a less dease
oxide, and the mmple becomes stisceptible to renewed Jow-
tem._g. axidation; - At 35U-450%, owing 10 partial diswcn.

of FeS ;ouidation proceeds. almost to com etion, the -

: - product- being & mixt. of FeSOs und Fe oxides. Above

< A5)%,. the ' reaction is limited only by sintering

particics of the: product, a mist; of FeUy: with Feldy

wptin £ L we WY

IO SAEVINTA NOREDD-

N. Thoex

F"OIIF&(\. increasing i\rvilh';‘ehe' come

A "
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Averbukh, B. D. and Chufarov, G. I., On the kinetics of reduction and dissociation of silver

oxide. P. 37 o R, : ' :
, The purpose of ‘this work consists in the comparison of the rates of reduction and =
dissiciation of silver oxide which, as preceding works of our laboratory showed, makes it
‘possible to approach the question:concerning the mechanism of reduction processes in more o
detail.. : B o

Institute of Chemistry and Metallurgy of -
the Ural Branch of the Aca. of Sci,, o
“USSR -

~ Sverdlovsk
May 18, 1948

§0: Journal of Physical Chemistry (USSR) 23, Noe 1-(1949)
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dué f i‘m Ina
\ Aver Urfal’ Afﬁnate, Acad Sc

(1) dependence

‘on pressure of :
(3
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slfur snd Selenium,” M. G. Zhuravleva,
Chem and Metallurgy, Ural -
fiitate, Acad 8L USSR . -

v Zhur Brik Knix® Vol XXIV, No'l, ‘pp 28-31
o Studied sepn of: Se from §- for recovery of pure S from -

- Zflotaetion ‘tailings. ~Over wide range of concnm, . coeff )

ot activity for 'S and Se were greater than 1, indicat- -

. 'ing deviation from 1av for ideal soln. No azeotropic

. mixt were formed in S-Se system. "Thus components can

 be sepd completely by distn. - -
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TS|

.ﬁoéﬁ.&.um anﬁ oH anuwog wowod»ou Wnompoam oﬂ
;_».E Rate of Reduction of’ noﬁ% Oxides With
.,;@unwnhnwndon Mopoxide,". G.. agunu.oq..u D.
~'Averbukh, Ye. a..ﬂﬁm.«ug. < K. huﬂoﬂoq. U
- Affiliste,. bnwm. Bc1- USSR, Hnwa on Qﬁs mbm.
,..KQEH:HB? mdmu.n.._.guw ,

,aNu:H mﬁs Bt.B. Vol Nuﬁn.. No 1, 8%} ) wu...wm v

awmmoﬁm Hn.ombo&m OH&EW n.mwnﬁ.oﬁuou dm.._.um mbmoa.don
at the reaction surface, bring gbout a shaxp - .. .

.,,Hanmﬁbm of the rate of n.mm.snﬁon A nnmb.a

‘adsorption op cuprous ‘axide ‘is greater. The u.ou

W »Eu umwn.«»ov u.a mndw.ﬂ.q. Honow.om.

I,

'CHUFAROV, G,

Bﬂndwnu.ou HS. gm Bo.«ﬁ&bm o&ﬂmo& ou aom »m mu..qnu.._:.
The retarding ‘effect of water gwou is. mu.om.amu. &on. L
cuprous oxide g nn.dﬁb oﬂ»nw ¥ doansum ‘the B

1ation between the ‘values of adsorption. of Hp' mﬁP
COis »umoonnwnnoﬁnu.«ﬁ,«w “kinetic: aﬂgﬂgg
When Cu0 15’ ‘reduced with CO, there. 1s: n.onqn.«non
newly formed metallic copper, 80 éub._.. .«nm ud.am o&

U e e kg
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products on the rate

- of redustion of ‘oubles by lyt-rn od
. monenide. L, B. 1) Avertekh, B. P. Tatiev-
2T skayn, and Vo R, Tral Bew . Acwil. Sl Svend
= lovakl. Ehar Fis Kiles. , K--H(1a3); o, il R
CO (h = D mm, Il’) 4 5% COy was clnvulated over
. Sw oxiles ut-2W4MY, and the decrenss of the partial _
: Wf"" ire ‘:‘.:.,‘;m.:{,”m e hﬂh.e C\).‘.m’l‘be rate
of react db - e “in_ the par pressure
o k., and % wre constn.  For MO, ut e
W = W wt AN for Mind) wnd Mrth @ was .04 and
1M, sesp.  Reduction ‘o M), by Bt (M=) 50 (1P

Z3M") was setarded by 10 more than seduction of M,
Yt UE® and &) mm.

- Adeoaption (2 in 1070 g, wol./vg.n.)
- tig wes for 1, CO, and COyon MOy 20,80, 3.35, awd §.50;
on MmOy 5.5, 1.1, amd 4.0; on Mn:0 0,25, 100, amd 170,
2 and on MO 0.8, 130, i 8.9, Retweea 20° amd 1,
- of ndDy increased with

Ly’ A% n rule the male of reduct
~ the energy of activation s he conshiérest. The retarila-
~tinn ol seaction by e tesnthws product genetally wa greater

the grvater was the @ of the towcthim prostuct as comparnt

“with the ¢ of the rgdunu o RE J..I'“_kmnap
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i ‘malsture, on. dipis aoa' Ok
S m«% mohm:k?;' of
: R S e ;i%",ﬂ] »\Vd? Antonozfyfl:; Prmd%'gklmzm e

i TR jrint s e 8
Vol 48 Now 9. .. e B Is slmost Aok cleaning of -
Mﬂ-'l’ 10, 1954 ol o L -g,:lrm%wmdmm;mnymﬁnw!bemdm
Lo Hetallurgy and Metallog-'aphy o

i H.O contant of the ﬂnxis 1.5-3.5%, corré-

N - :; o
e ; : AT R °§,,¢ b.p. 250-275% 'rhebp is an important char+
: TR e T ‘uctegsﬁc:*"?'“"’ RREE E. M: E!Hn-
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and' Stafeyeva, N ){.

--;i‘Reduction of cupti axides wit graphite
: - 850, May 195h

Penodical

: ;;Abstract. "..\,f: : The Cul> and Cu20 with graphite in vacuum ‘and’ -
S L ’presence of gaseous reaction products was investigated.- ‘Pure carbon di=
oxide was found to'be the’ ‘product of -the reduction reaction. : The rate of
" reduction, of: cupric ‘oxides with: graphite in the presence of a-gaseous re-:
- action ‘vroduct is’ ‘greater. than in vacuum which indicated the participation;_

- ‘of the’ gaseous. phase -in the' reduction“prpcess., The reduction with a’ “solid

"+ reducing’ agent: consists of two ‘phases: . reduction of  the oxide: with' carbon
monoxide and the reaction of the formed COp with the graphite. Nineteen
A-USSR 2-German ] 2-English and 1-USA. Graphs, draumxr. »

| Institubion s’ Acad, of Se. USSR, Ur Branch In titute of Chemisbry m betallurgy :
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 Periodtaal <t

- Abstract -

(. 3, 490-497, March 1954

he’ authors: investigated: the effect bf~g§sédﬁa“"ré‘écti&i “product

" on the rate of reduction-of-ferric oxides with carbon monoiide .and ..

" hydrogen in a:pressure range of from 1100-250 mm mercury column. . .. :

. and ‘also measured the adsorption: of basic gases and ‘gases obtained . SN

. during reduction on the. hit '
" affect of ths gaseous reaction product C0, during the reductlon of
. Feq0y and-Fe0 with carbon monoxide can be computed quantitatively - REEE
© ' by” calculating the rate of _reaction according to'a certain equation, - [N

* 'During reduction of Fe40; with carbon monoxide and hydrogenat -~ - [N

. temperaturss above 700 _there is practically no inhibiting effect
~of the reaction products during the initial stages, but after.. =

“surfaces of the oxides.: The inhibiting . - e
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Zhur.Fiz.Kh:hu, 3, Edi 3, . 490- " <(additional card)

.;-_}Abstract FRIROVSS adwtion reached 1%, when a-greater: amount of Fe Oh 13 rormed,
SRR S Ahe inhibibing effect of carbon monoxide and water” vapor becomes -
.- great. The expsrimental material on the inhibiting effect of - B
- gaseous Tesction products on-the rate of reduction of the 1nvest.1ga- R
- ted ferric oxides ia in:agreemsnt with the data regarding the =~ - -
- -adsorption-of gassous reducing agents and reaction products on the
. surfece of the mentioned oxidoa. Seven U S S. R. references 1 S
*‘.,1.,ainco 1937 . Graphs. Ot A R : _ ,.

{,;ffI'fi?ﬁE‘ll@_iQﬁ" " ':1:7{ U.8. S.R. Ural Branch, Inst.it.ute of Chemist.ry and
ST Sverdlovak T Sl L
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‘ ction produc :
: d ‘air for the purpose of collectmg :
n moroxide (CO) formed during the reduction pro-
ifference between loss in weight and amount of -
B “lost *hrouv reez a"regardmp: rate ‘of reduct:.on and anparent
s _a.cg:.vation energy values are. pre"sent.ed Results of x-ray. analysis of the
" solid reduction products are shown in table.— Seven referenceS' ‘ 6—USSR and‘

9&5)”;5:_;[;wgraph,:f-

: B Instltutlon : 3
] ﬂ Harch-Bl, 195a
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' gedncms%enktts s R
+at Jow tem ; ‘lﬁ% o : ST
© A kad. Nauh SSSR. wss. 105, e Seotiction —

of finely. powdercd Fe,0, by CO=® +.025-5300°]240=-260 mm. rises

o p mas, when o ‘} %_teduchc“ has been achi chieved, and then ,; .

falls to i wmin:at n"! seduction, & ‘ouespnudmg wuh completion’ of 1 \:

the proccss Fc,O.-’%‘e,O., and;con of xvduc!km \

o 1o Fe:no break in the’

‘* further yeni

diffuse” into: the: mlenor ta fill‘Fe. vacahcie

and {ili}- reduct!on of Fe,O, to &-Fe; aftér complé
- lattice - With larg ,»;crys 1s “of-.Fe, 0, stages - (n) and (i) may .
-c&e‘h BT e R. TnUscox. B
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B-9

N6 8, TT33:174S" (ses-ond

Theinfluence iof rmetal :oxides.an i.'alka‘].“ie*’éx'_id-alkali’;:earth‘;,,

“petals salts: o the ;rate. of Mi30y " (I) ‘reduction by solid car-

“"ypon in’a . vacuun at. 750-9500 1is studied.” Easily reducible-
axides Cus0, Fe30k, Ag0, Ni0-and Co30h4 in quantities of 5%
of I weight do;not_."influence‘materially the rate-of reduction;
but the aifficultlyreducible oxides Ca0, Mg0, Si02 and-A1204

. gelay I reduction, ‘probably by formation of & surface compound
with I. ~Addition of 1-10% of 0aCO3 or NaglO3 does not influ-
ence 'considere.bly'reduction of I by graphite. Mditions of 1-
10% of,l(gco%?alao of KOH accelerate considerably reduction of

1 by graphile and ty birch coal.. Maximum of acceleration 18

Abstract

‘obtained at 3% of 1(2003. _ 'I_he reduction of I by birch coal is
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,Sone problonl in the theory ot netallurgical processes. Prireda 45
no.8:85-88 Ag '56. (M1ar 9:9)

1, Ohhn-brrolpomlent Akadonii nauk SSSR.Z.Ural'Ikiy filial Ahdonii
nank SSSR,- Sverdlonk.
» (lotnnurg)
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- A TR UL SOV /137-58-12-24275""
Translation from: Referativnyy‘zhgfnal;_» Metallurgiya, 1958, Nr 12, p 50.(USSR) =

| AUTHORS: Diyev, N.P., Chufarov, G.1.

"TITLE: - Contnbutxon tothe Inve sti'gé.t‘i't{)nbdf the Problems of Heavy Norx‘rfvév‘l;"‘i'b\is'—; N
: Metals Metallurgy ‘(K-issledovaniyu problem metallurgii tyazhelykh -
tsvetnykh metallov) - ‘ : S EENRRRE S,

" PERIODICAL: Tr. In-ta metallurgii. Ural'skiy fil. AN SSSR, 1957, Nr 1, pp 5-13. -
A_BSTR.ACT: ‘A review of "stu'di"e,s:.:of Vthré_Ir'lsjtit'ut.e of Metallurgy, Academy of Sérigné‘:'érs; i
T USSR, in which special attention is given to questions of oxidation of '

the sulfides of the nonferrous metals and to complex utilization of raw
material. - . , - n 7

Ls.

Card 1/1
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e - 137-58-4-6761

Tfarislahon from Referatwnyy zhurnal Metauurglya 1958, Nr 4, p 65 (USS"R): o

AUTHORS,: Dtyev N p

TITLE: Investxgatlon ‘of Problems of the Metallurgy of the Heavy Non-
ferrous Metals at the Institute for Metallurgy of the Urals Branch,

Academy of Sciences, USSR (Issledovaniye pro oblem metallurgii.

tyazhelykh tsvetnykh metallov v Institute metallurgii Ural'skogo
o thala AN. SSSR) '
Y

‘VPERIODICAL Izv vost £x1 AN SSSR

1957, Nr 8, pp 143- 154

" A review of the work done by the Instltute for Metallurgy of
the Urals Branch, Academy of Sciences, USSR Bxbhography

58 references : : »
: ) ) ' Gt

'ABSTRACT:

1. Metallurgy--Bibliograpm 2. Scientific report;s——'Reyiew'

Card 1/1
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JIUFAROY, 6.T.
AUTHORS: ‘Lisngak ., . 8., Tatiyevskaya, Ye. P. 20-4-35/51
: Chufarov, G. I., Corresponding Mamber of the AH USSR.
TITLE: The Rédu¢ticn'of Higher Jron Oxides by Graphite and Charcoal With -
tHe Addition of NapCO3z and KpCO03 (Vosstanovleniye vysshikh okis- ...
lov zheleza grafitom 1 drevesnym uglem s dobavkami NapCO3 i KgCO}).' ;

PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 4, pp. 656-659 (USSR)

ABSTRACT: The purpose of present jnvestigation is the clearing of -the ki-
' netics and of the mechanism of the reaction mentioned in the title,
gince there are only few data about it in the papers published
up- to now. The experimental method is described. Figure 1 shows
that the reduction of iron oxide by charcoal takes place with a .
considerable velocity already at 7oo®. At 750° the reduction took
place quicker than in the case of use of graphite at 850°. The ad- ;
dition of Nap003 and KpCO3 accelerated the reduction by charcoali'Vj*é
at 700% only .to an umimportant extent. In the case of graphite . <5
the acceleration at 800° was greater. The reduction of the magne-' !
tic iron oxide began atBoo® (figure 2), by graphite at 9509 (£fi-
gure 3). The addition of NapCO3 and K,CO accelerated the re- =
duction velocity of Fe3z0y by both coal species. This was the case
with charcoal at 800° 20 an unimportant extent. The addition of .
the two carbonates at 850° accelerated the reaction to a great
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- The Reduction of Higher-Iron ‘Oxides by Graphite and Charcoal With 20-4-35,/51 ‘
‘the Addition of Na,CO3 and KpCO5. | | o
e £ SRR IR .

-extent. In'the case of ‘graphité (figure 3) and at 9oo-1 000%the" "
‘acceleration was also greater. The addition of KoCO, ‘was in all
- cages more- efficient than that of NayCOs. The‘reducéibn velocity -
;byfqhardogl%de&reéééﬁfin'the‘cbdrse‘oi_ghe process. In the case of
. “graphite-a’minimum*occurs which corresponds to the begin of the
‘reduction’ of ‘Fe0——pFe. Furthermore the C05- concentration in the
“gas-like'reaction products “is discussed. According to the present
~cofiception of the reduction mechanism of theiron oxides by carbon
, , .this process takes place by means of : the developing carbon oxi-
% der Fe,0 "+ COPFe 0. 1"+ C0,,:C05 + C—>2C0.The acceleration
~of"the igductiqh,ofﬁtXe higher-iron oxides is explained by the fact
_that in the case of using graphite the velocity of the carbon '
oxide formation is’lower than in the case of charcoal. The re-
_duction oflEeBO'fup.td Fe0 at higher temperatures is explained by
-‘thé“factjthétntﬁe”gas necessary for it cannot be produced with a
COp content higher than 6o - 80%, in consequence of the tempera-
“ture rise. The influence of Na,C0, and K,C0; can be connected
1) with the formation of surface €ompounds which facilitate the ,
pgocesses:of:the adsorption-chemical interaction, 2) with the :
. penetration of atoms or ionsg of the alkali metals into the lattice
.. .Card 2/3 off the oxide and the carbon. This leads to an incdease of the !

R T U O
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“.CHUFAROV, ‘G.I.; TATIYEVSKAYA, Ye.P,; ZHURAVIEVA, M.0.; AVERBUKH, B.D.;
s BPRNYAR, 8.5.; ANTONOV, V.K.; BOGOSIOVSKIY, V.N.; STAFETEVA, N.K.

Kinetics :;ndvnééhﬁiin of. the reduction of'metz(]). ?i,ides and chemical
o inds, 7 Inst. met. UPAN SSSR no.2:9-40 °'s58,. =
Beamenint stian (KIRA 12:0)

© (Oridation-reduction reaction) (Metallurgy)

K
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5(2) o | | SRR
AFTHORS: . Bogoslovskiy, V. N., Zhuravleva, M. G., - SOV/20-123-1-22/56

ﬁchnggrov,*G.‘I,,}Cdrresponding Member, Academy of Sciences,
- JUSSR e S
_TITLE: On tﬁé Reductidn 6f-Nickél-Eerrite byFGraphife (o

,vosstanbvlenii'ferritg nikglya_grafitom)

PERIODICAL: - Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 1, -
o .- pp-87 -89 (USSR) -~ o C 0 .

ABSTRACT: - The mechénism)pf;qrystallqchemical transformations in
. the reduction of metal oxides by graphite has been
~intensely studied on iron oxides (Ref 1). But in the
Treduction of complicated compounds, in the crystal _
lattice - of which atoms of various metals are occurring,.
 essential deviations might be expected. Ferrites :
‘of the type Meszg;+0' and such with a spinel. structure
-are worth to ‘be >.,thproﬁghly‘investigated as they re-
present a‘ valuable matertal in the production and use
of ‘semiconductors. The nickel ferrite investigated
; . ~was produced by sintering of an equimolar mixture of
Card 1/4 Fezo3 and NiQ for 30 hours at 1200°, As reducing

T
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On the Redue’clon of Nickel Ferrite by Graphite : SOV/Zo 123 -1- 22/56

; agent, graphlte from Acheson electrodes was used
. “- which'was annealed in ‘the vacuum at 1100°, Ferrite
. was carefully powdered with graphite and then sub-
" jected to reduction. The amount of graphite was three
times the quantlty theoretically required for a
complete’ reductlon, the” annealing was performed in
" the air, but-the gaseous reaction products were ,
‘always pumped off and €O, was .gathered in a trap dipped =
into liquid’ nitrogen, ana periodically determined. Table 1
shows the variation of the rate of the reduction process
‘of ‘nickel ferrite at 950° in dependence upon the oxygen
amount - withdrawn._Initlally, up - to 20% of this amount, .
the rate ‘is- somewhat reduced. After the withdrawal
of 45-50- % oxygen the rate-of reduction considerably
increases and reaches the maximum at 80%. This kind »
. of ‘kinetics points- to the-essential role of the crystallo-
“chemical’ transformations during the reduction. The X-ray
_.investigation of the solid products of reduction showed
© . .that they consist at the beginning (up to 20%) of nearly
Card 2/4 .7 ‘pure metallic nlckel. Its lattlce parameter is ’
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Ta B L

© On the Reduction of Nickel Ferrite by Graphite S0v/20-123-1-22/56 - - -

© of the me.ellic phase increases, which enlightens the
R v increasing iron:content in the nickel. The dependence
. of the mentioned lattice parameter of the metallic
phase'upon;the'oxygen content in the solid phase is
glven in figure 2. The parameter is maintained on
“further reduction up to 50% of the reduction and then
increases again, The maximum of 3.581~ﬁ is reached at
70%. The reduction mechanism of nickel ferrite by
‘graphite in vacuo is determined both by the ion diffusion
in the,surfaﬁe_layer'and by the steric ion diffusion
in the depth of the crystel lattice. This mechanism
- differs from the reduction by gases (£.i.by hydrogen at
- 400°), “in which the sterie diffusion ig without im- .
portancé‘and‘wherejthe;flattice transformationg is
mainly ‘achieved by the superficial ion diffusion. There
. are 3 figures and 2 references, 1 of which is Soviet.

"'5.517v—_3;52078:?ﬁétér, the.piramefer of the lattice

. ASSOCIATION: Institutfmetaliurgii_Uraltékogo filiala Akademii nauk SSSR
Card 3/4 . (Institute of Metallurgy of the Ural Branch of the Academy .
; of Sciences,USSR) ] o
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CHUFAROV, GeI.; AVERBUKH, B.D.; VETREREOD, Ye.A.
Kinetios of sinc sulfide reduction dy carbon monoxide and :
hy::ogon. Trudy Inst.met.UPAN SSSR - no.3:43-50 159, (MIRA 13:4)
) (Z1nc~~-Metallurey)
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" ZHURAVLEVA, M.G.; CHUFAROV, G.I.
) T

Redustion of niék"olbul and cob&itbu- oxides by ’graphﬁ(zo. T;\;‘!i)
Inst.wet.UPAN SSSR 1n0.3:63-66 '59: ) MIRA 13: |
" (Nickel--Metallurgy) (Cobalt--Metallurey
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Stafeveva, N.M., Bogoslovskiy, V.N., G
~ "and Subbotina, VLA, ~
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S ' 50V/126-8-5-17/29 - G L

Reduction‘."qt'fCobp‘ér»-_F'e'rfify with Graphite

PERIopicAI.; Flzilka metéliOVf‘~i-;rmetalvlo_v'ed_eniyé', Vol 8, 1959, Nr 5y

© ABSTRACT:

Copp 7h0-746 (USSR) o oo
The ,authorstsdescﬂb“r,theirx»investigationof the kinetlies: -
andﬂmechanismvof the reduction of the tetragonal and
cubic forms of%copper&ierrite“CuFezOu with graphite in

owder was prepared by

vacuum. The graphite ,
Acheson electrodes and caleination at 1200 OC without
‘air and in a vacuum at 1000 9C.’ The ‘ferrite was o
obtained from a mixture -of the .composition CuO.Fein

by heating in air -at 1000 oC for 30 hours. By cooling
rapidly in water the cubic form was obtained; holding

at 700 °C and ‘cooling slowly gave the tetragonal form.
For the reduction a previously described (Ref 6)
apparatus with*a;quartz.spring_balance was used, the

sample weightibéiﬁg”o.S;g,ferrite’and 0.15 g graphite.. .

Preliminary degassing of . the thoroughly mixed sample was
effected at 300 OCiand-10-5'mm Hg. The weight-loss was

.determinedftogethg?lwi;h‘the-correspgnding]weight'qf o '-: 
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Ceee e 67764
R tion of Copper Ferrite with G_;:Va:p- L ‘ s
o Redue " earbon dioxide evolved (trapped in a 1owf§e§?;§;g;§ge,§a§) i
and fron '-the"’différ_eLlixge _th»eh\{gigggogicgzrwgre studied by

caleulated. ‘The solid reaction P dis
§§%§3}3§§fraction,.the lattice parameters peiggsnows obas
‘determined by graphical extrapolation. - Fig rat

aductic s fu ons of degree of reductlion at 650,
3goreg§3ti§§ofsgggn§3§.1ooo oC for tetragoga% fggﬁizey
1982 2hows the curve for 900 °C, The sorrosponding .. -
e for'the'Eetgagong}giggscggigégzzziog as functions
: . Fig % shows -degreses o >t s S
§2‘§i§e3for tge‘tetragonal form ab 800‘a§% ?8gth9;a222Ct
Fig 5 the lattice parameter of this ferr e With espen
to reduction tamperature, For both formsc he Tadus®
ocours in-a stepwise manner: CuFep0l. — uo n% LTI |
‘Fea0l —3 Fe03; Fe0 —» Fo. At 650, 700, 750, am B .
4oniy_thé‘firstv5§agé %§§§§S}i§§+9ggd0$higg g%:ges show a
: : I on rates of the firskt L third stages st
~Card -ﬁgiiggﬁ?gt%y.reducing_,the‘tetxfagonal form abu\ir‘aiﬁl); i
2/3 . ‘pransformation temperature & 801id'50l2t10n1%h'the»
' ‘copper 15 obtained, this being a55q91a,e%.wnsformation N
simultaneously ocourring procsss of Fhe Gransioffissius -
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. 67764
! : ST R 50V/126~8-5-17/29
" Reduction of Copper Ferrits;with:Graphite » » ; ,
B ' ‘of the tetragonai copper~-ferrite lattlce into the ;ubic,
 The authors suggest the following reduction mechanism.
As oxygen ‘1s' removed from the ferrite surfacevap excesg
of iron and copper ions is produced. Copper being less
firmly attached: to oxygen forms a metallic phase, while
the iron diffuses into the ferrits particle displacing
copper. Part of the trivalent iron ions ars reduced tg
the.bivalent form, the ferrite lattice then approximating
to that of magnetite, = After all the ferrite has been

' ; i > ' ter begins,
converted to magnetite the reduction of the lat :
_which proceeds as:describsd by Avkharov, Bogoslovskiy,
Zhuravleva and Chufarov (Ref 7).

2re i 1.7 3 renae which
: There are 5 figures, 1-table and 7 references, of W
| g?§d 3 are Soviet, 2 French, 1-English and 1 Acta
' ~ Crystallographica.. .- ... . S

o TION: Institut metallurgii UFAN SSSR Set.
ASSOCIATI'N;WI stitute of Metillurzy.'Ural»Braneh of Acad,Sci;_aZ

 SUBMITTED: ~ March 18, 1959
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SCV/ 30-32'5-‘*1/ 52

© ' AUTHORS: ¢ - Zruravieva, M. o Bogoslovskiy, L Chufarov‘ G.I.

. ermE: - The Beduction of Nickel and Cobalt Ferr:u;es by Hydrogen |
PEHIODICAL:V  Zurnal prikladnoy khimii, 1959, Vol 32, Nr 5, pp 1159-1161 (ussn)

. ABSTRACT: g Ferrites are complex oxides of the formula MFeQOIP where M 15 a bi-"

" valent metal ion,  The ferrite formation of the mixtures. N10 + Feg 0y 7
and COO + Fe20 star'ts at 700 - 800°C. At l,lOO°C the reactiou pro- co
ceeds very intensively - After ealcinat%on for 30 hours, cobalt ferrites

‘. have & crystal lattice of 8. 376 * 0.003A, nickel ferrites of . =
8.333 % 0.005 K The reduction by hydrogen was carried out in a closed
"apparatus at 300 -.500°C and 200 mm Hg. The: ferrites are. reduced as . :

. -chemical compounds ‘without preliminary decomposition to oxides '.l’he’ o
'final product is a solid solution of metals. ) CoTee

aphs"'and 5~Sov' % references. . B
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B COTRA 507/76-33-8-28/39
CAUTHORS : - - isnyak, S.;s.y'_Chutarov,aGn'I. i

coo e Moseow L eSSy S R
PITLE: - - Inflnépcp“Qf{fhefAdditibna_bf'Kacojv Na,C035 A1,0,,and 810,
'on'the'Kinéticpibf>thé_Rédt@fiqn of Magnetic Iren Oxide With -

PERIODICAL: "z(imm)'.i fizicheskoy khimii, 1959, Vol 33, ¥r 8, pp 1840-1846 =~

ABSTRACT It'haéfbeen;noted'(Refs‘1e4)’that $he rate of reduction of. P
' ' iron oxides depends on ‘the type of cbaluuSQG,aasAlell“gsfon?- S
thagalkali'and:alkalinqeea:thxadditiéns.in the layers. In SRR
the present case, %the influence of K,CO (1) and Fa,CO (11) ’

additions (i% by weight) as well as AlZOs(III) and®s18, (17)

(5$by-téight)f'ias investigated. Magnetite (V) géé obtained
by the oxidation of iron sponge with €0, at 800°C. The reduc~
: ing*agent\1535A6hesdn{kraphité,(A)'and charcoal (C) (vireh
' ohafdoal). The studies were made. in a unit (Pig 1) whieh . ..~
- permitted the ahalysis of the gaseous reaction prcducts withe -
“out interruptihg the experiment. The reduotion of (V) with
(C) -and the additions took place at 800-900°, while the - - o "
Card 1/3 experiments with (a) were oarried out, in the main at% 950-1050%C.
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P RS S 307/76-33-8-28/39
- Influence of the Addisions of Kécoji,vaCOB, A1203§ and 810, on the
Kinetics of the Reduction pf'ﬂggnqticfﬂlron Oxide With Coal o

.’It—naé_fbund_that,thegreduction with (C) takes place :at lower = = -
-1temperaturaarthan itgdoesfwithv(A),vwhich is explainediby:théf';]gﬂ
fastaiffprﬁqtibu‘of-CO'(by which §he reduction ig caused) im-
$he former case. The additions of (1) and (II) accelerated e
tha,reduotiongf(ll)_hé?ing'a'stronger»effect than (I). The . .
. accelerating effect of (1) and (11) is explained by Yhe dintro= . -
 duction of the potassium and<or sodium ions or atoms into
the oxide lattice and. the (¢)-lattice (or (8)-lattice); by
which the adaorptiona'and‘chemicalareaction'procaases»ére1,
facili¢atqd;ngnd chemical surface pompounda arelformed:dgg
well. The addition of (111) or (IV) either did not influence - .
the reduction process al all, or formed iron alumina tes and/or -
silicgtesg.aﬁd inhibitedvthéAprocéss by reducing the COT =~
 gormation. The results of the investigations suggest that = -
the reduction of (V) with (¢) in a vacuum takes plase simul~
4aneously in two reaction gzomes; while there is one reaction
" zone only in the case of (A). There are 4 figures and t4 o
referénces; 9}of-which,are'Soviét,

SR

APPR :
OVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000509030003-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000509030003-1

SOV/76-33~6-28/39

Influence of the Additiona of KacOB, Ne 39 Al 05, and SiO on the

 Kinotics of the ‘Redustion of uagnetic ' Iron Oxide With Coal

‘ASSOFIATION Ural'skiy filial Akademii nauk SSSR Inatitut metallurgii
Sverdlovek « R
: .(Urah Branch of the Aoadony of Sciences. USSR, Institute of -~ . .
letallurgy Sverdlovsk) ‘
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- AUTHORSs =~ Zhuray_lpva,fM_._j’-Gi.}',_f‘_Bogoglovski_y,_ V. N., SOv/2c-1 26-3-46/69
S . Chufarov, G. I« Corresponding Member AS USSR :
. The érfe'é'f.v.@:‘fr}l?dia_g'si{;m"ahd ‘Sodium Carbonates on the

. Reduction of Nickel: and. Cobalt Ferrites dY graphite
1ekislykh soley kaliys { natriya ns

( Vliyaniye ugleki /8 _
vosstpnéyleniyg.i;e;;:itov ‘nikelye 1 kobal'te grafitom)

TITLE:

Vol 126, ¥r 3,

. PERIODICAL: - Doklady  Akademii nauk SSSR, 1959,
PR Dp 623-625 (USSR) o
ABSTRACT: - Theaﬁthpfﬁ\q"d'aqhesondvskiy”LAbstracter’s Note:'AchQSOn‘ev?]"w'

A grap}i;,iigl;i)ij_.’é "v‘,’a_é‘,_"véquumgannealed at 1100° as & reducing
,égejxj@i.;fogfthff'i-rvite'sl mentioned in the title. It quantity -
~ was. in every test 3 ‘times the quantity necessary for reduction
4o ‘the metals The pdmixtures of the two carbonates amounted
to 1 % of ‘the ferrite weight. A vacuun in the order of
magnitude of ;-11)?3 mm mercury column was paintained in the
.reaction area. Figure 1~represenﬁsigraphically the test results
which show that the néntioned salts gpeed up the teduction
referred to: K,C0 by 100 £old for nickel ferrite, and by

several doéens7fb: cobalt ferrits. The efficiency of N52003

Card 1/3
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?'Th,ggffoof'ofu?dtaﬁsiuq;géd{sﬁéiﬁmfqérbqnaﬁes on-the  SOV/20~126-3-46/69 |
Reduction of Nickeli&nd’Cdba1t FérritgafpyfGraphite : 7 » .

ﬁ,i.sj._umch‘-'lowgn'.j,{f(E‘:&.gex'19.~ and 1b). The influence of the .
adﬁixtures7is?notrrestridted to a simple acceleration - they

also may.chenge the character of the process (Ref 3). X-T3¥
struotx’;z‘g;Jinvé'stigations._d’f‘ the solid phase have shown that,

‘in’. the nickel ‘reduction by graphite, metallic nickel is . BT
formed in the first stage, while the initisl ferrite approachéa
the ?inag'netite.; In further reduction, the metallic phase is
enriched By, ,_ii-’ozi,,(Fig 2), The suthors carried out an X-ray

structure-anhlysis of the solid products of a nickel-ferrite
reduction by graphite with an pddition of 1% K,005- It was’

ound that in this case the reduotion product is a solid soltion

. Fi-Fe' with a variable ‘concentration. The phase with &
lattice of the spinel. type, i.e. ferrite, is present until
the 71 % reduction is finished. At a 51 ¢ reduction, a phase
with a lattice of the NaCl type appears for the first time.

1t ‘corresponds to the solid solutions F'e1_xNixO. Figure 2,

h'owe_vevr,' shows that_ the ‘1attice parameter is higher at the e
~ reduction with admixtures. This points to 2 higher iron content,
Card: 2/3 and -proves that the rate'of spatial diffusion of the ions in

T L e T R AT S Tk B
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The Effect of. Potassium and Sodium: Carbonatea on the SOV/20-126-3-46/69
v Reduction of Mckel and CObalt Ferrites by Graphite '

ASSOCIATION:

. ,,the solid phase ia :lnferior to the rate of oxygen extraction
by the reducing substance. In the case of graphite, it is the
‘gaseous carbon oxide. The present experimental material renders

possible some suppouitiona on the possidle mechanism of influance

- of the mentioned admixtures (Refs 3, 5, 6). Their
‘introduction changes the reactivity of the oxides and ferrites,

i.,e. it ehanges ‘the rate of the proceas. There are 2 figures
and 7 Soviet rofercnceu.

_ Institut uetallurcii Ural'skogo filiala Akademii nauk SSSR
: »(Instituto of Metallurgy of the Ural Branch of the Aca.demy
_of Sciencos, USSR) .

Mareh ’6'i1959 A
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o ACorrpgppndin5 $gn_er _7 .

TITLE: On the "Lo’eie'f;'tipé:i’.’ffjédtifof ‘Potash Addition on Magnetite

néduotidn'ithfcraphitef(Objuakoryayuqhbhen vliyanii dobavkl
jpot§ihg;ngfvoqhtnnbvlepiyq magnetita grafitom) el

 PERIODICAL: Dekledy Akademii nauk SSSR, 1959, vol. 126, ¥ 4y 79 831 - 593

. (ussm) - | |
'ABSTBACTﬁ o LqViéanoih éjpfbbéssépffake place,aimultaﬁeonsly al T
T . ductions by means of golid carbon: a) reduction o  oxides’

by nesns of gaseous ¢O and-b) coal gasification by

over,.it,is’known;that_additions of alkali metel salts may ac-
celerate. the reduction both Y gaseous (Refs 153),and.by'solid
:(n’efsf4—6_) ‘reducing gubstances. They may also accelerate the. A
. mentioned gasification of the oarbon (Refs 9,10). In this con~

nection it must be determined whether the mentioned'additions'
tal reduction reactions by golid carbon to the
, ‘ LI different degrees. For the purpos
. this problen -the authors jnvestigated the effects,
Gard'1/4L;z< _?°§ﬁvby’thejéntr°d“°ti°n_°f K,C05 (2 wt %): first on oxide and
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On the Accelerating Effect of . Potash Addition S0V/20-126-4-39/62
 on Magnetite Reduction With Graphite ' . ' - : o
then on graphite. Experiments without additions were carried
out for the purpose of comparison. The initial materials as © i)
well as the methods are given in reference 6. As is shown by - . ..
" figure 1 the reduction rate in using graphite at 9509 wag the
same, both; with addition or without. A potash-addition‘to the -
oxide, however, led to a -considerable acceleration of the . :
process at 950%-as well as at 1000°. It may be gseen from fig- -~ %
ures 2 and 3 that in the case of ‘a. previous roasting-of graph=""-
ite or of the oxide with potash at 1000° for 4 hours the intro-.
" duction of the addition into the graphite did not change the
rate of reduction: the potash-addition to Fe304 however, con-

aidetably accéiefﬁted7this process. By means of sgpecial ex-
periments it was found that if a mixture Fe;0, + % K,005 is

roasted at ,:90‘001 in the vacuum for 2 hours 0.73% K,0 is obtain- |
ed in ;the_:oxide._"rhe €0, formed due to the decomposition.of:
K,CO, and part of the K,0 escape. In roasting Fe;0, + 2 Ep00;

At DR v :
bt51000°:£ot 4 hours - 0.25% K,0 remain in the oxide. As ig known’ .

 card 2/4
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K,0 is v,e'ﬂryl ,‘;Ibl‘lkt'ilg.r-xpart of its molecules is__étf:sv’ofb‘ec}f;'ﬁ{’ :
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RN L)

_ sov/zo-126f4§3§/§g_{,5f'”

‘the,.plx_'ficess: of roasting;’}ind 'in the reduction on. tl_xe"réact'i;dn
gurface of -the oxide being reduced. For this reagon. the con- e
centration of the electronic and the hole gas in the:'cry_stals"""

is changed
vity of the .oxide. The

(Ret 7). This brings aboul a change of the reacti-- - '

result which seems to be in contrast =

with[thg‘datavfrom'publicatione'(Refs 9-13), according to - .-
which the reducing power of graphite after the.r.oa'sting‘with
1(2(203 at ‘9»0_0‘-71000°, is not changed, is due to different. condi-" -

tions - of int‘eji{action of the authors compared with the p_é‘.'pera'f

mentioned. From the re

sults the conclusion is drawn-that the -

potash addition acts on the interaction of cO (the actually .

reducing- gubstance) an

d not on’ the reaction of -the gasifica- -

tion.c_‘+,jc02“-_ 2.C0. -There are 3 figures and 13 :efere_nces,_

Card }/4
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0n'the Acceleration Effect of  Potash Addition ,sov/20-126+4459/62»5,°"“
: :on lagnetite Beduction With Graphite . v e -

ASSOCIA’I’IOH. Institnt metallurg:l.i Ural'akogo filiala Akad.emii na.uk SSSRT{Z;’
(Institute of Metallurgy of the Urals Branch of the Aoadeny

4 of SOiencea, USSR)

' SUBMITTED: narch 16, 1959
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. TITLE:

© PERIODICAL:

ABSTRACT:
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"~ ‘stafeyeva, N. M., Bogoslovakiy, V. Ney $0V/20-128-6-32/63
. Chu flrovg' G. 1., Corrasponding Member SRR
A8 USSR, < _o_tin‘s‘,"nv. {. o

‘Reduction 'of_09p§er_ rertite by Graphite

CIA-RDP86-00513R000509030003-1

66427

‘poklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1210 = 1213 °
(ussR) h ' . R
fhe authors investigated the kinetics and mechanien of the Te-
_duction of tetragonal and cubical copper ferrite in the vaocuuR.

The graphite used for this purpose was ‘prepared from pulverized
Acheson electrodes by roagting at 1200° without access of air,

then st 1000° in the vacuum. The forrite was annealed in the air
in a mixture of_.(:uo-]?ezo3 at 1000° for 30 hours. The. products of

aintering were exposed for 3 hours at 700° for obtaining a prod=-
uct with tetragonal lattice, and cooled down together with the
furnace. The cnbioal form was obtained by quenching in water
directly after annealing. The ferrite quantity weighed was care-
fully pulverized"vith graphite. The experiments were made in a

- yacuum apparatus. (Ref 6). The reduction was carried out both

below the point of't:anstomation (760°) of tetragonal forri;/ o

CIA-RDP86-00513R000509030003-1"
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_Roductibn'of Copper ?orxitq B;*Graphito .

into the cubical form (spinel )s
900, 1000°). Figures
tetragonal ferrite.

above. this point (800,
curves. of reduction of

percentage reduction (11,18,24
ftained.. At 900 and 1000°, the sanple was
0. exhibits the
Then it falls rapidly, and is very low at
the reaction is again accelerated (Fig 2, right-hand
etic curves representing the de-

initial stage of reduction

‘Above 508,
gide). Figure 3 compares kin
pendoncozofrtho;reduction-ra

on the reduction degree at 700,
of cubical ferrite,

lower than that of tetragonal ferrite.
in the case

the beginning, the gaseous reaction products

coz-miitu:e}(GO-GS% 002).—After a 70% reduction,

Subsequently,
: is: discussed,
the cryﬁal,—chemic.l transformation during the

the reduction rate

‘imum rate in the 18t stage,

of almost pure CO.
. resction products

Card 2/3
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te of tetragonal

two forms is wjggéuted: Cur9204

66427 :
S0V /20-128-6-32/63

i.e. at 650, 700 and 750°, snd

1 and 2 show the
Below 900°, a low-
5%,-respectively) was at- -
reduced with 100%. The
highest reaction rate.

a reduotion of 40-50%'.‘

and 3

and cubical ferrite

800 and 1000°. This shows that

at equal temperatures, is
Beaides, there is no max-
of cubical ferrite. At

consist of CO and
they consist

the roentgenogram of the solid
and s presumable mechanisa of
reduction of the

—>Cu + 1'0304; Po504 -—) Pel; .
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Roduction of COppor Porrito by Graphito R . 80V/20-1 28-6-32/65

ASSOGIATIO&:

 SUBMITTED:

’

Fe0 —) PQ: 'l‘ho roconltmction of the lnttico of totragonul fer- -
rite into cubical ferrite proceeds simu) taneously with the re-
duction process,.and influences the peculiarities of the latter.

"Thcro are 5 figures and 7 referencea, 3 of which are Soviet.

Inatitut letallurgii Ural'skogo filitln Akadenmii nauk SSSR

 (Institute of Metallurgy of the Ural Branch of the Acaduy of

Sciences, Ussn) . e
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/080 60,/033,/010/005/029 “
' D216/D306 N IR

AUTHORS:: I;Ioskviclxeira;,._A.,G_., and Chufarov, G.I.
TITLE: _-Reduction”of iron oxide and magnetite by mixtures of
’ hydrogen-undﬁcarbon_monoxide at low temnperatures

NTODICAL: Zhurnal prikladnoy khimii, ve 33, ro- 10y 1960,
IDIOAL: Dole - 2215 60,

Wil Supplementaery experimental work has been done on the reduc-
sion of iron o «ides b;-;:mivxt;ures’_of hydrogen and carbon monoxide at R

27590 under pressures of 240 - 2060 mm Hg. The gaseous products werec
coiiected in a recelver cooled with liquid nitrogen. The'COZ-water ]
rapor mixture was analyzed:byvfractional distillation, the COQA g
‘distilling-off at -15° and the water at room temperature.'Thé per-.-. .
centage reduction-time curves are given, ghowing that the higher . o
the percentage of CO in the initial mixture the higher the reduc—. ~—= -
tion rates The composition of the'gaseous products of the reaction»_,.g@

Curd 1/3
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: o §,/080,/60/033/010/005/029
Keduction of iron oxide -and ... ' D216/D306 - ,
is given in tabulated form. Vhere the CO concentration in the ini- "’

tial gas is small to effect the reduction of -Fezo3 to F_e304, PCO/

Py e When the concentration of CO is increased the ratio Paq "’PH G
2 o o ' Ve e

hecomes greater f‘than'PC‘O/Pﬁ . fhe effect of water vapor on .the re-.

duc&tiqn.'.'ra't"él,i'sﬂ':'_‘s;"xiﬂ;éd;f "-f_f.‘h:er'é ‘f.;Ls".f.'e:*-;limiting weter vapor concentra- L
- tion which retard Fe,0;. = Feg0y ggested

 reduction of the
higher than that of ¢

“‘curves are ‘given .for:

ge. mhe;ldwer‘;eductianafafé;ﬁitﬁ{highéf;co~condentratibn 1
_olearly indicated. Also the composition of initial gas mixtures and
the resulting gaseous products are shown in tabulated form, The:-ex-

perimental work done confivrm‘s’ the theoretical kinetics of the reduc,—"j_ffﬂ
Card 2/3 v
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: - E '8/080/60,/033/010/005/029
Reduction of iron oxide and ... D216/D306 .
tion of iron oxides by Hé/b‘o_’mixture's, Carbon monoxide shows grea- -

ter acrtivity for ferric oxide and hydrogen for magnetite., Compara- e
tively small additions.of CO to H, (5 - 20 %) are additive in their = =~
effect on the reduction of Pe,05, but small additions of H, to CO '
retard the first stage of the process. There are 2 figures, 2 ta-
“bles and 6 Soviet-bloc references.

SUBMITTED: January 25, 1960

 card 3/3
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AUTHORS:

zh}i"_‘ﬂ-ﬁ‘»
TITLE: 'Effeét of ﬂd&i_ﬁénsj__of Pot
Reduction of “0xides and
i v Graphite -~ . e
© PERIODICAL: Zhurnal fisicheskoy kbimil
- U ppe. 2704-2708. 0 -
TEXT: Niokélo’ua 'o'ii;d'e ,’wa’.nﬁ' Bbt'ul

1100°C on ide was obt

0030.4- at

prepared by & 30-hour snnesl
oxide at 1200°C. Acheson graphite
vacuo was ‘used as _oxidzing agent. 8o
taken in quantities of 1 wt% of the:
taken in a quantity which was three

for the ‘reduction to-the netal.

“air . while ‘aobalt ox

{ng of the

time

Card 1/3
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Ferrites of Niockel

nodiby'-_&ooomponih
950° in nitrogen: ataosphere. The correspon

) oxides in a mix
whioh had bee
dium and po
oxide or

The weighed portion was 0.

3/076/60/034/012/007/021 S
B020/B06T S o

N., and chufarov, Ge I
odium Carbonate on- tt;;e

and Cobalt by -

assium and §

, 1960, Vol. 34, No. 12,

¢ nickel nitrate at B
thermal dissociation of
ding ferrites were:

ture with iron ' L
» snnealed at 1100° in PR
tassium carbonate were

ferrite, and graphite was

g higher than the amount necessary -
tgof the mixture.

ained by
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Effeét'ofAAdditions”ofiPofaséium and ‘Sodium 8/076 60/034/012/007/027
Carbonate on the Reductioniof,Oxidea.nnd', - B020/B067 '
Ferrites of Nickel and Cobalt by Graphite: ‘ ,

. The reduction of,niokeloup'6xidé*'ith:graphite at 700°C is delayed ag Bsoon. s
- as aryield:bf'50$'i§fst#ained.,In the presence of 1%_1(2003 or Nazcoi‘the',’*;;l7
‘ réductipn'is'dcoelératad'and_obnpleted. The accelerating effect of '
potasaium’and'aodiumTisFaanSt,the,eame.100ba1toua oxide is reduced at
higher temphxaturqs[than'niékelouéfdiide; and the kinetis ourves have no
paximun (Fig. 2). The addition of K005 oF Na,C05 increases the reduction

rate at 8090 by many timeis.-_iIr_x;this vcaseithe effect of ?12(:03 is stro,n"g'elr
‘than that 'o,f_rliaac'oy ;A']‘.‘a_o the. reduction of aickel ferrite is accelerated

by adding the sboyeﬁﬁéntidned'salfs.~Inrthis case the initial reaction .
temperature is also'reducedﬁ(?i@.'}).AThe accelerating effect of potassium
carbonate is higherjthan‘that'Ostbdium’carbonate.'Also the reduction of
cobalt ferrite is cons \ ' ‘ ‘the salts. The .
reduction of nickel ferrite wi addi ' e formation
of metallic nickel whose lattice parameters gradually increase. During the.
reduction between 35'andf50%,thevlattice parameters of the solid solution
Ni - Fe do not change. The results of the X-ray structural analysis of

Card 2/3
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3 RALES LT

TR I A I AN

Effect of Additions of Potassium and Sodius - S/076 60/034/012/007/027
Carbonate on the Reduction of Oxides and B020/B067 PR .
Ferrites of Nickel and Cobalt by Graphite ’ g
the reduction products of nickel ferrite show that the phase with .- ..
gpinel lattice, i.e., ferrite, is present in all reaction stages to
alnost 70%. The phase with NaCl lattice, which in this case corresponds
to wistite or the solid solution of Pe(Ni)O, was first observed in small .
quantities with a 51% reduotion, while it predominates with a 71% reduction . -
Thé metallic phase.which is formed in the reduction.of nickel ferrite -~
with additions is a solid solution of irom in nickel. The change of the .
lattice parameters of this phase is shown. The phase composition of the.
80lid reduction products and the parameters of the metallic phase indicate
that in the reduction of nickel ferrite.with additions the number of the
Fe-ions which pass into the metallic phase is higher than in the reduction -
without additions. There-are 5 figures and 8 references: 7 Soviet and1 US. -

ASSOCTATION:  Uralakiy filisl AN SSSB, In-t mefallurgii (Ural Branch
. " of the AS USSR, Institute of Wetallurgy) TR s
SUBMITTED:  March 10, 1959 ,_
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s/ozo 60/132/05/28/069
BO11/B126

,:AUTHORS; i Zhurevleve! l. Gog Chuflrov, Go Yoy correeponding lenber
ST as UssR, Brayminy Do o )
, I v
TITLE. R aoduction of !Egglnolc !brrite by Hydrogen and Graphite\

: PERIODIGAL. Doklndy Akedelii neuk sssn, 19609 Vol 132, No. 5,
ppo 1074 =1077 : .

“TEXT' " The’ euthore oerriod out the ebove reduction Yy hydrogen 1n a

j_fcloeed apparetue with gae. circuletiono The reduction rate of ferrite
“rises as: the reduction progresses and reaches & maximum at about 30-4
oxygen removal (Fig. 1). The reduction ‘then slows down and comes prac-

tically to a hali-after. removal of 5% 0pe According to eraywetruo-

tural analyaia the lenple contained metallic iron and manganous oxide.

The uge of graphite powder in-.a vacuum of about 10 nm caused the re- L

duction rate to decrease with ‘progressing process (Pig. 2). The kinetic

- ourve ‘shows & clear minimum at about 25¢% reduction. The reduction then
accelerates & little, only’ to sink to nil towards the end of the process.

'__cm 1/3
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coT T T I s 81701 ,
~ Reduction of Manganese Perrite by Hydrogen and 8/020 60/132/05/28/069 -
 Graphite . ot oo Bond B126 SRR
Graphite qonpletolyurhduq.jfinnganoferfitq at»1,000°. The Spinell phase
_can only be proved for up’tp»’.zoﬁ"':Qduction.. Possible phases here are )
~7j}firrouiioiidogxgiigdnouqugidogf’”:tpgiriaplidAaolgtiona. No metallio
4'—~’phuo.’1'.;-,d_o'tedt'i\ih%fiii’ihiji’i"itnd;. -lljoyd;i’-'izﬁ‘froductionr there are two .. . -
fphksea,fthe{loier‘oxidbfdhd;thovnotslfphases;-Theré-arbfadlid'solution.'h‘;1’*~

- of dtnblegconcentrntionghqiiofAdcérding'to the phase diasgram of the InQéFb\T—:;

Vjsysteiu,(aéf.ZG)g,the:lolidfy-iolntion,is stable at 1,000%. X-ray pic-
tures show a predoninant{qu:ntity;of tho'solid»u-aqlution,-'hioh'in -

'fbrméd'by'coolinggthe.1fiolution.fldnixtureafof potassium- or sodium

ﬂcarbonatpa'sccgloruté the reduction of manganoferrite (Fig. 2). A phase

with a'Spinollélike,latficé,Fiinilhrrto-that'of the ferrite used; is °

present in an,18;95$‘rdduoodllnlplo; put it cannot be proved at 28.9%:
reduction. A phase with an KaCl-like lattice (which corresponds to the
sub-oxide phapd‘of'an),lij,prolént;invhll samples. Its lattice para- .
metdr'incraasea~'ith the percentage of the reduction and approaches the . .
size of the lno-lattipq,,vithdut,ihovpver, reaching it»(Figo-B); On the
basis of these data the -authors give a reduction mechanism of manganese-

,'ferritos-'hen”the,oxysdn is removed, a surplus of metal ions 1is formed -

~on the surface of the crystal lattice. They can either form & ferrite
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: ) 81701 _ )
Reduction of Mangsnese Ferrite by Hydrogen and 8/020 60/132/05/28/069
Graphite DI I BO11/B126 S
lattice .or-a metal phase. Which process predominates depends on the- -
ratio of oxygen rbnovaljr:ti*té;the\:e;ction’diffusion. When hydrogen
is usged for the reduction, the oxygen removal rate is higher than that -
of the diffusion. When graphite is used for the reduction, both rates .
.are commengurable. The admixtures of alkali netal salts accelerate the
‘chemioal?interactibn_ot”hoth”thglrgducing compound and. of that which - -
is to be reduced. This ig related to the variation in the electron con-
dition of the ‘lattice, into which univalent jons penetrate (Ref. 9). . g
" There are 3 figures and 9 references: 4 Soviet, 4 American, and 1 German.

ASSOCTATION: . ‘metallurgii Ural'skogo filisla Akademii nauk SSSR
SR : "of the Ural Branch ‘2 the Academy’ ' .

"of‘scioncelgzussnr;'- o

. SUBMITTED: ﬁgféhjidgljgsb,jj,‘ |
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s/oz//60/155/ooz/031/056
BO52 . . |

B016/B052

‘1'AUTHORS:fj*'«thuravleva, u. G., Chufarov, G. Iy Corresponding Kember

of the AS Ussn, pn&fxﬁiﬁﬂYKHT—tT—G- : .
CITLE: I'Influence of Carbonates of Alkali Metals and Alkaline ;'ﬂ*ﬂ,‘wa

Earths on the Reduction of Iron by Graphite ..

 1PEHI0DIcAL{ Doklady Akademii nauk sssn, 1960, Vol. 135, No. 2; B
‘ App. 385 - 388 ' :  ;

TEXTL The authora studied the effect of lithium, ces:mm, rubld:.um, and L
'atrontium on the: reduction kinetics . of magnetite wustite, and ferrous -
oxide at 990°C. They also: carried out an X-ray struotural analysis of
the solid phase of magnetite during reduction and with 8 1% a.ddltlon of
, K CO,. They applied the ‘method of- continuous weighing by means ‘of - a
rquaréz spring. ‘The graphite used was ‘three times the quantlty required
for reduction. The above. netals were added in the form of carbonates . . .=
(1% of .the oxide Ielght) The €Oy content in the gas was continuously

determlned by freezing and aubsequent evaporation. It is shown that

~ Card 1/};,,

A R T P A N A e TN ST N EE D

APP :
ROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000509030003-1"



"APPR :
OVED FOR RELEASE: 06/12/2000  CIA-RDP86-00513R000509030003-1

k*Influence of Carbonatea of Alkali Metals and 5/02 60/135/002/031/036
~_Alkaline Earths on. the Reduotion of Iron by . BO16/B052 = -
' Graphite : T F '

he reduction of magnetite conalderably. This L

Rb and. Cs salts accelerate t
effect is particularly strong at the beginning of the process. This’ is .

- explained by the high volatility of Rb and Cs galts which, at 950-990 Cy
quickly disappear #rom. the reaction ‘zone, as was shown experlmentally._v o
SrCO3 mainly accelerates the second stage of the process. The effect of _ff.

-Li; co3 is low. Fig.2 illustrates the reduction of ferrous oxide by

graphite with and without the addltion 'of the four carbonates. In thls ":'::5
case, the addltion of 11thium was also. ineffective. SrCOB, however, '

accelerated the process by a multlple. The character of kinetics remained /.
unchanged. 052005, like K200 , accelerates the reduotlon already at the : 53-7;

The process starts at’ maximum rate and slows down after a o -
The accelerating effect of alkali metala
ith graphite increases durlng the Forer TS

jﬁbeginning.
40-50% reduction. Summing up:
on the.reduction of iron ‘oxides . W :
traneltion from light 1o ‘heavy metals, and is due to the action of ions’
of monovalent metals on the electron state in the crystal lattice of
iron oxide. The salts of dlvalent alkaline eartha (Srco ) mainly

card 2/3 ,.a}ifj,-'z7
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Influence of Carbonates of Alkali Metals and s/ozo 60/135/002/031/036
Alksline: Earths on the Reductlon of Iron by : BO16 052
Graphlte . B B

: accelerate the reduction of wuetlte to the metal. This is closely re-
‘lated to-the redistribution of electron density in the imperfect struc-
~ ture of wustlte. There are 4 flgures and 3 Soviet references.

.ASSOCIATION. Instltut metallurgii Ural'skogo flliale.Akademll nauk- SSSR
: (Institute of Metallurgy of the Ural Branch of the
Academy of Sclences USSR)

‘SUBMITTEbil"'July 19, 1960 s
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Reduction of manganous oxide with hard carbon. Trudy Inst., met,
UFAN SSSR - no.fml-los 61, (MIRA 1636)
, (Manganese oxidea) (Garbon) S B
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- §/126/61/012/005/010/028 o
U E111/EA35 o

~ AUTHORS: . Shabalina, 10‘;vka_i,- “Chufarov; G.X, .
TITLE: Mechanism and kinetics of: the decomposition of .

 wustite. I .. -

PERIODICAL: Fizika metallov i metallovedeniye,

S 697702 Lo RN
 TEXT: Wistite decomposition below 570°C is important in both- -

scaling and iron-oxide reduction. “The authors have therefore- R
tigation in which special attention was paid to

ure of the free Wustite surface during
whole. The

v,12, no,5, 1961;f WS

carried out an inves
- changes in the micré;truct
decomposition and to,thekkinetic; of the process: as: a

process takes.placé[in'twd*jtaggga

a- I*Y)Fel_xo"? (1-‘1x)l'-‘e1_yo ‘- ("x':-v- Y)Fe301 3 x Sy ... (1) TR
4relrioe—%£9304,f’(1 - by)Fe ... (@)

" Wustite was prqured*by oxidqtion of armco iron with a CO—COz_'
atmosphere (2:3) at 1040°C cooling to 800°C and quenching. The.

Cardivzl'/ltv o
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S

: T e '5/126/61/012/005/010/028
‘Mechanism and kimetics of ... " E111/E435 e

_Wustite scale was chipped off to give 4 x 10 x 0,3 mm coarsely . ,
crystalline plate specimens, These: plates were vacuum annealed at
350°C for various peribds;“¥~becomposition was studied by . T
qualitative X-ray structural . phase: analysis on the powdered scales:
in a high-resolution camera, The lattice parameter of wustite and
its;décdmpositioniproducts:were:determined; Magnetic analysis
(Ref.10: Kifer, I.I, and Pantyushin, V.S,, . Testing of o
FerromagneticuMatqri&la;Gosonergoizdat¢ M,-L, 1955) was used for
fcllowing thp,procéss,qﬁantitétivélyg'the‘specific magnetization
being determined with the aid of a standard njickel specimen, - An
electron microscope with a resolution of 100 A was used to study
deconipositioh-onrthe‘-i‘re'qsurface° ‘The inner and outer faces of
the scale: were studied by X-ray structural analysis; rapid
photography with focusing on the. strongest structural lines of the .
phases was used for phase analysis; the parameter was determined
by back reflection, KgCo radiation was used in all the X~ray work,
Powder X-ray patterns.showed the initial specimens to be Feg 9250
but there were signs of the start of decomposition on the:
outer side of the scale, - :The lattice parameter there was 4,399 X,

__that on the. inside having the average value of 4,302 R. A multi-
..Card 2/4 T W T S
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- 15 minutes the process had spread to the 1nner face. At the outer

t’_,‘Card 3/4

2K R R T I R oty

~Mechanism'and kinétiés»bf ;;. yt‘“ : Elll/B435

,step relief’ was found. electron mxcroscopically on the" outer

‘magnetite was accompanied by the appearance of falrly dense

"from parameters- of the original and metastable Wustite (Ref.3:

S/126/61/012/005/010/028

surface, that on the inside" being typical of crystal cleavage;
Observatlons on the decomposition at 350°C showed that within

face there was more: metastable than original Wustite. With
further decomposition, wustlte disappeared first from the outer
and then the: inner face, ~the hypoeutectoidal formation of

formations at both ‘the inner and outer faces. The course of the :
process is .shown by Fig.4 (specific. saturation magnetization -og '

as function of tine (log scale) in hours): in about 1 to 1,5 hours
the flrst—stage reaction (1) is: completed. This enables dg to
be checked by calculation, ‘values of x and Y being obtained ..

Marion M,F, Doc, metallurg., no.24, 1955, 87) and using the.
tabulated Og = value. for: magnetlte. : Satisfactory agreement was:
obtained, “After 2 hours ‘holding- at 350 C, the second
eutectoidal- decomposition stage of the process begins, iron being
detected on the outer side of the scale and after 5 hours, on. the:

KRN S O REE S TR SV U P TP I RO RN 14 BRI SRR, S ISMT T W PSSO SIS PR TR I Jor s RRYORE
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. - S S '$/126/61/012/005/010/028 .
Mechanism and kineties of ... - - - E111/E435. =

. inner side.  On both sides, numerous pores about 0.1 micron in. - 7
size appeared.  This porosity is more pronounced than that in the B

first stage, = Pore formation is due to coagulation of vacancies

caused by diffusion of iron ions, which in the Wustite lattice

: ~ occurs niore rapidly. than diffusion of oxygen ions. There are’

: 7 figures and 13 references: 7 Soviet-bloc and 6 non-Soviet-bloc.

ASSOCIATION: ~Institut metallurgii UFAN (Institute of
R " Metallurgy UFAN) oo o e
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